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(54) Methyl substituted hexahydroindanols and perfumery uses thereof 



(57) Described are methyl substituted hexahydroin- 
danols defined acceding to the generic structure: 



A> On' 



articles, cosmetic powders and hair preparations. 

FIG.l 




wherein is methyl and wherein R2, R3, R5 and Rg 
each represents methyl or ethyl with the provisos that: 

(1 ) al least three of Rg, R3, R5 and Rg represent me- 
thyl; and 

(2) when each of R2, R3, R5 and Rg Is methyl, then 
R4 Is methyl 

and uses thereof in augmenting or nhancing the aroma 
of perfume compositions, colognes and perfumed arti- 
cles Including but not limit d no perfumed polymers, sol- 
id or liquid anionic, cationic, nonionic or zwitterionic de- 
tergents, fabric softener compositions, fabric softener 



GLC PROFILE FOR EXAMPLE I 
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Description 

The present invention provides metliyl substituted hexahydroindanols defined according to the structure: 




wherein Ri is oiethyl and wherein R2, R3, R5 and Re each represents nnethyl or ethyl with the provisos that: 

(1) at least three of R2, R3, R5 and Rg represent methyl; and 

(2) when each of Rg, R3. R5 and Rg is methyl, then R4 is methyl. 

The methyl subsliluled hexahydroindanols of our invention produced according lo the processes of our invention 
are capable of augmenting, enhancing or imparting amber, fresh cut cedarwood. bois ambrene, limlewood (fir), cassis, 
juniper, animalic, miisky and camphoraceous aromas with woody, amber, sandalwood, musky and kephalis topnotes 
in or to perfume compositions, colognes and perfumed articles (including soaps, anionic, catlonic, nonionic or zwitte- 
rionic detergents, fabric softener articles, hair preparations and perfumed polymers). 

The methyl substituted hexahydroindanols of our invention are produced using as a starting material th mixture 
of ketones defined according to the structure: 




containing the compounds having the structures: 




The mixture defined according to the structure: 




wherein R2, R3, R4, R5 and R^ are delined, supra, is prepared according toihe procedure set iortli in Examples. I and 
II at columns 5 and 6 of U.S. Letters Patent No. 3.681,464 issued on August 1, 1972 (title: "SATURATED INDANE 
DERIVATIVES AND PROCESSES FOR PRODUCING SAME') wherein the reaction sequence: 




and 
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is set forth. 

With reference to preparing the methyl substituted hexahydroindanols of our invention defined according to the 
structure: 




the mixture of ketones defined according to tfie structure: 




is reacted with an organometallic compound having the structure: 

wherein is methyl; wh rein P is the valenc of M"\ which is 1 or 2; wher in M'" is a metal or a m tal halide, M or 
M'; wherein M represents Li or MgX; wherein X is chloro, bromo or iodo; wherein f^' is a bivalent metal, cadmium or 
zinc. Thus the compound having the structur : 
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may either be a compound having the structure: 

in the case of monovalent metals or metal halides, or the compound having the structure: 




in the case of bivalent metals. The reaction takes place at low temperatures, e.g., -10°C up to +10''C in the presence 
of a solvent which is inert to the reactants, that is, diethyl ether (anhydrous) or tetrahydrof uran (anhydrous). 
This reaction is set lorlh as loiiows: 




The resulting organometailic salt having the structure: 




is then hydrolyzed in the presence of an acid, such as dilute hydrochloric acid or dilute ammonium chloride according 
to the reaction: 
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(^6 



The resulting alcohol defined according to the structure: 

2S 



30 




(wherein is methyl) is then fractionally distilled from the reaction mass and used for its perlumery properties. 
With respect to the Grignard reaction^ the organometallic salt formed when the reagent: 

40 




4S is reacted with a ketone or mixture of ketones defined according to the structure: 



so 



65 




has the following structure: 
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whereas when the Grignard reaction is carried out using the Grignard reagent having the structure: 
the salt having the structure: 




is formed. Both of the foregoing compounds are shown by the structure: 




wherein M'", P, R^. R2, R3, R4, R5 and Rg have been defined, supra. 

The Grignard reaction is carried out in the presence of an inert solvent such as letrahydrofuran or diethyl ether as 
set forth, supra. The reaction temperature may vary between -10°C and for the formation of the salt, and the 

reactbn temperature may vary between about 1 5**C up to about 30*C for the hydrolysis reaction. The mole ratio of 
ketone: Grignard reagent is preferably slightly greater than 1 :1 in favor of the ketone (that is, where the ketone reactanl 
is in excess). The concentration of Grignard reagent in solution (that is, in the inert solvent) may vary from about 0.5 
up to about 1 mole per liter. In the hydrolysis reaction, other acidic medium may be used, for example, dilute acetic acid. 

At the end of the reaction, the reaction mass is quenched with water and extracted with solvent, such as diethyl 
ether. The extract is stripped of solvent and distilled preferably by means of fractional distillation. The resulting fractions 
are bulked and utilized for their organoleptic properties. 

The mixture of compounds having the structure: 
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5 




containing the compounds having the structures: 

IS 



20 




25 (shown to be prepared according to Exannple I, bulked distillation fractions 1 5-23, infra), has an amber, cassis, juniper, 
bois ambrene, limlewood (fir), fresh cut cedarwood, aninnalic, musky and camphoraceous aroma with woody, sandal- 
wood, amber, musky and kephalis topnotes. 

The methyl substituted hexahydroindanols of our invention prepared in accordance with the processes of our 
invention are useful (taken alone or together with other ingredients in perfume compositions) as (an) olfactory compo- 

30 nent(s) in detergents and soaps, space odorants and deodorants, perfumes, colognes, toilet water, bath pr parations 
such as creams, deodorants, hand lotions and sun screens; powders such as talcs, dusting powders, face powders, 
perfumed polymers and the like. 

When used as an olfactory component, as little as 0.2% of the methyl substituted hexahydroindanols of our inven- 
tion prepared In accordance with the process of our invention will suffice to impart an intense and long lasting, amber, 

3S fresh cut cedarwood, bois ambrene. limlewood (fir), cassis, juniper, animalic. musky and camphoraceous aroma with 
woody, amber, sandalwood, musky and kephalis topnotes to patchouli, vetlver and pine formulations. Generally, no 
more than 6% of the methyl substituted hexahydroindanols of our invention prepared in accordance with the process 
of our invention based on the ultimate end product are required in the perfumed article composition. Accordingly, the 
range of the use of the methyl substituted hexahydroindanols of our invention In a perfumed article may vary from 

40 about 0.2% up to about 6% by weight of the ultimate perfumed article. 

Example 1, infra, illustrates a method of our invention used to manufacture the methyl substituted hexahydroin- 
danols of our invention. Examples II, et seq., sen^e to illustrate the organoleptic utilities of the methyl substituted hex- 
ahydroindanols of our invention. 

All parts and percentages given herein are by weight unless otherwise specified. 

45 

BRIEF DESCRIPTtON OF THE DRAWINGS 

Figure 1 is the GLC profile for the reaction product of Example I containing the mixture of compounds d fined 
according to the structure: 

so 



55 
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which includes the compounds having the structures: 




(conditions: SE-30 colunnn programmed from 150-220*C at 8**C per minute). 

Figure 2 is the NMR spectrum for the mixture of compounds defined according to the structure: 




prepared according to Example I. 

Figure 2A is an enlargement of section "A" of the NMR spectrum of Figure 2. 

Figure 3 is the infrared spectrum for the mixture of compounds defined according to the structure: 




prepared according to Example I (wherein R2, R3, R4, R5 and R5 are defined, supra). 

Figure 4 represents a cutaway side elevation view of apparatus used in fonning perfumed polymers which contain 
embedded therein at least one of the m thyl substituted hexahydroindanols of our inv ntion. 

Figure 5 is a front view of the apparatus of Figure 4 looking in the direction of the arrows along lines 5-5. 
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DETAILED DESCRIPTION OF THE DRAWINGS 

Figure 1 is the GLC profile for the reaction product of Example I. The peak indicated by reference numeral 70 is 
the peak for the mixture of compounds having the structure: 




which is a mixture ot the compounds having the structures: 




Referring to Figures 4 and 5, there is provided a process for forming scented polymer elements (wherein the 
polymer may be a thermoplastic polymer such as low density polyethylene or polypropylene or copolymers of ethylene 
and vinyl acetate or mixtures o1 polymers and copolymers such as copolymers of ethylene and vinyl acetate and 
polyethylene) such as pellets useful in the formation of plastb particles useful in fabricating certain articles which may 
be perfumed. This process comprises heating the polymer or mixture ot polymers to the melting point of said polymer 
or mixture of polymers, e.g., 250°C in the case of low density polyethylene. The lower most portion of the container is 
maintained at a slightly lower temperature and the materia} in the container is taken off at such location for delivery 
through the conduit (indicated by reference numeral 218), Thus, referring to Figures 4 and 5. in particular, the apparatus 
used in producing such elements comprises a device for forming the polymer containing perfume, e.g., polyethylene 
or polyethylene-polyvinyl acetate or mixtures of same or polypropylene, which comprises a vat or container 21 2 into 
which the polymer taken atone or in admixture with other copolymers and the perfuming substance which is the methyl 
substituted hexahydroindanol mixture of our invention and other compatible perfumes is placed. The container is closed 
by means of an air-tight lid 228 and clamped to the container by bolts 265. A stirrer 273 traverses the lid or cover 228 
in an air-tight manner and is rotatable In a suitable manner. A surrounding cylinder 21 2A having heating coils which 
are supplied with electric current through cable 214 from a rheostat or control 21 6 is operated to maintain the temper- 
ature inside the container 212 such that the polymer in the container will be maintained in the molten or liquid state. It 
has been found advantageous to employ polymers at such a temperature that the viscosity will be In the range ot 
90-1 00 Saybolt seconds. The heater Is operated to maintain the upper portion of the container 212 within a temperature 
range of, for example, 220-270*C In the case of low density polyethylene. The bottom portion of the container 212 is 
heated by means of heating coils 212A regulated through the control 220 connected thereto through a connecting wire 
222 to maintain the tower portion of the container 212 within a temperature range of 220-270**C. 

Thus, the polymer or mixture of polymers added to the container 21 2 is heated from 10-1 2 hours, whereafter the 
perfume composition or perfume material which contains the methyl substituted hexahydroindanol mixture of our in- 
vention Is quickly added to the melt. Generally, about 10-45% by weight of the resulting mixture of the perfumery 
substance is added to the polymer. 

After the perfume material is added to the container 212, the mixture is stirred for a few minutes, for example, 5-15 
minutes and maintain d within the temperature ranges indicated previously by the heating coils 212A . Th controls 
216 and 220 are connected through cables 224 and 226 to a suitable supply of electric current for supplying the power 
for heating purposes. 

Thereafter, the valve "V* Is opened permitting the mass to flow outwardly through conduit 232 (also shown by 
reference numeral 218 (in cutaway cross section )) having a multiplicity of orifices 234 adjacent to the lower side thereof. 
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The ouler end of the conduit 232 is closed so that the liquid polymer in intimate admixture with the methyl substituted 
hexahydroindanol mixture ot our invention and one or more other substances (if desired) will continuously drop through 
the orifices 234 downwardly from the conduit 232. During this time, the temperature of the polymer intimately admixed 
with the perfumery substance in the container 212 is accurately controlled so that a temperature in the range of from 

s about 240-250**C, lor example in the case of low density polyethylene), will exist in the conduit 232. The regulation of 
the temperature through the controls 216 and 220 is essential in order to ensure temperature balance to provide for 
the continuous dripping or dropping of molten polymer intimately admixed with the perfume substance which contains 
the methyl substituted hexahydroindanol mixture of our invention, through the orifices 234 at a rate which will ensure 
the formation of droplets 236 which will fall downwardly onto a moving conveyor belt 238 caused to run between 

10 conveyor wheels 240 and 242 beneath the conduit 232 . 

When the droplets 236 fail onto the conveyor 238 , they form pellets 244 which harden almost instantaneously and 
fall off the end of the conveyor 238 into a container 245 which is advantageously filled with water 252 or some other 
suitable cooling liquid to ensure the rapid cooling of each of the pellets 244. The pellets 244 are then collected from 
the container 245 and utilized for the formation of other functional products, e.g., garbage bags and the like. 

IS A feature of the invention is the provision for the moistening of the conveyor belt 238 to ensure the rapid formation 

of the solid polymer-aromatizing agent containing pellets 244 without sticking to the belt. The belt 238 is advantageously 
of a material which will not normally stick to a melted polymer, but the moistening means 248 ensures a sufficiently 
cold temperature of the bell surface for the adequate formation of the pellets 244 . The moistening means comprises 
a container 250 which is continuously fed with water 252 to maintain a level 254 for moistening a sponge element 256 

20 which bears against the exterior surface of the belt 238 . 

EXAMPLE I 

PREPARATION OF 4-METHYL-HEXAHYDRO-METHYL SUBSTITUTE P-4>INDANOL 

2S 

Reactions: 



30 



35 



45 




Into a 5 liter reaction vessel equipped with stirrer, thermometer, reflux condenser, heating mantle and cooling coils 
so is placed a solution containing 2.24 moles methyl lithium in 600 ml of tetrahydrof uran. The contents of the reaction 
vessel is cooled to 0<^C. Over a period of 1 hour, 333 grams (1.6 moles) of the mixture of ketones defined according 
to the structure: 



55 
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(a mixture of compounds having the structures: 




is added to the reaction mass while maintaining the reaction temperature at between -2^0 and 0®C. The reaction mass 
is then maintained at 0**C with stirring for a period of 3 hours. At this point in time, the reaction mass contains a solution 
of the organometallic salt having the structure: 




wherein in the mixture in each of the compounds R2, R3, R4, Rg and Re are as defined, supra 

The reaction mass is quenched with 1 liter of 4 molar aqueous hydrochloric acid. The reaction mass now exists 

In two phases: an organic phase and an aqueous phase. The organic phase is separated from the aqueous phase. 
The organic phase is washed as follows: 

(a) four 1 liter portions of saturated aqueous sodium bicarbonate; 

(b) one 1 liter portion of water; and 

(c) one 1 liter portion of saturated aqueous sodium chloride. 



The resulting product is then filtered through CELITE(S)/anhydrous sodium sulfate. The resulting product is then frac- 
tionally distilled yielding the following fractions: 



Fraction Number 


Vapor Temperature (°C) 


Liquid Temperature (°C) 


Vacuum mm/Hg Pressure 


1 


33/72 


75/120 


42/1.66 


2 


90 


114 


1.45 


3 


84 


150 


1.58 



Fractions 2 and 3 are bulked and redistilled yielding 30 fractions. Fractions 15-23 distilling at 88-9rc (vapor 
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temperature) ar^d a vacuum of 1 .44-1 .6 mm/Hg are bulked. 

The bulked fractions consist of a mixture of compounds defined according to the structure: 



10 




(the compounds having the structures: 



IS 



20 





; and 




) 



2S 



(wherein Rg, R3, R4, R5 and Rg are defined, supra) as confirmed by NMR. IR and mass spectral analyses. 
EXAMPLE II 

30 The following Chypre formulation is prepared: 



35 



40 



45 



so 



55 
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T na iTfidi. en tis 


Parts bv WelorHt 






40 

*i V/ 


s 




fid 




Pni ima r i n 


-J V 








10 


Oil o£ lemon 


1 on 

X w w 


Mpt'hivl innonp 






Hexyl cinnamic aldehyde 


100 




Hydroxycitronellal 


100 


IS 


Oil of lavender 


50 




Texas cedarwood oil 


85 




Virginia cedarwood oil 


30 


20 


Oil of sandalwood (East Indies) 


40 


Isoeugenol 


20 




Eugenol 


10 




Benzyl acetate 


30 


25 


P^phenyl ethyl alcohol 


40 




a-phenyl ethyl alcohol 


30 




Oakmoss absolute 


30 




Vetiver oil of Venezuela 


25 


35 


The mixture of compounds defined 
according to the structure: 


25 


40 


(a mixture of compounds having the 
structures : 




45 


/\ ; ^1 ; and /\ ) 




SO 


prepared according to Example I, bulked 
distillation fractions 15-23. 





ss 

The mixture of compounds defined according to the structure: 
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imparts to this Chypre formulation amber, cassis, juniper, bois ambrene, limlewood (fir), f resfi cut cedarwood, animalic, 
musky and camphoraceous undertones with woody, sandalwood, amber, musky and kephalis topnotes. Accordingly, 
the perfume formulation of this Example II is described as: 

"a Chypre aroma with amber, cassis, juniper, bois ambrene, limlewood (fir), fresh cut cedarwood, animalic, musky 
and camphoraceous undertones with woody, sandalwood, amber, musky and kephalis topnotes". 

EXAMPLE III 

PREPARATION OF COSMETIC POWDER COMPOSITIONS 

Cosmetic powder compositions are prepared by mixing in a ball mill 100 grams of talcum powder with 0.25 grams 
of each of the substances set forth in Table 1 below. Each of the cosmetic powder compositions has an excellent aroma 
as described in Table I below. 



TABLE I 



Substance 


Aroma Description 


The mixture of compounds 
defined according to the 
structure: 

HO f<x g 

prepared according to 
Example I, bulked distillation 
fractions 15-23. 


An amber, cassis, juniper, bois 
ambrene, limlewood (fir), fresh 
cut cedarwood, animaliC; musky 
and camphoraceous aroma with 
woody, sandalwood/ amber, musky 
and kephalis topnotes. 


The perfume composition of 
Example II. 


A Chypre aroma with amber, 
cassis, juniper, bois ambrene, 
limlewood (fir), fresh cut 
cedarwood, animalic, musky and 
camphoraceous undertones with 
woody, sandalwood, amber, musky 
and kephalis topnotes. 
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EXAMPLE IV 

PERFUMED LIQUID DETERGENTS 

Concentrated liquid detergents (lysine salt of n-dodecylbenzene sulfonic acid as more specifically described in U. 
S. Patent No. 3,948,818 issued April 6, 1976, incorporated by reference herein) with aroma nuances as set forth in 
Table I of Example II are prepared containing 0.10%. 0.15%, 0,20%, 0.25%. 0.30% and 0.35% of the substance set 
forth in Table I of Example II. They are prepared by adding and homogeneously mixing the appropriate quantity of 
substance set forth in Table I of Example II in the liquid detergent. The detergents all possess excellent aromas as set 
forth in Table I of Example II. the intensity increasing with greater concentrations of substance as set forth in Table I 
of Example II. 

The features disclosed in the foregoing description, in the following claims/and or in the accompanying drawings 
may, both separately and in any combination thereof, be material for realising the invention in diverse forms thereof. 



Claims 

1 . A composition comprising a mixture consisting of the compounds having the structures: 




2. A process for augmenting or enhancing the aroma of a perfume composition, cologne or perfumed article com- 
prising the step of intimately admixing with a perfume base, a cologne base or a perfumed article base an aroma 
imparting, augmenting or enhancing quantity and concentration of the composition of matter defined according to 
Claim 1. 

3. A perfume composition comprising a perfume base and intimately admixed therewith an aroma augmenting, en- 
hancing or Imparting quantity and concentration of the composition of matter of Claim 1 . 

4. A perfumed article comprising a perfumed article base and intimately admixed therewith an aroma augmenting, 
enhancing or imparting quantity and concentration of the composition of matter defined according to Claim 1 . 

5. A cologne consisting of water, ethanol and an aroma imparting quantity of the methyl substituted hexahydroindanol 
mixture defined according to Claim 1 . 

6. A perfumed polymer comprising a microporous polymer and intimately admixed therewith in the interstices thereof 
the composition of matter defined according to Claim 1. 

7. A perfumed polymer comprising a microporous polymer and intimately admixed in the interstices thereof the per- 
fume composition of Claim 3. 
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FIG. I 
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FIG.2A 
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(54) Methyl substituted hexahydroindanols and perfumery uses thereof 



(57) Described are methyl substituted hexahydroin- 
danols defined according to the generic structure: 



tergents, fabric softener compositions, fabric softener 
articles, cosmetic powders and hair preparations. 
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wherein is methyl and wherein Rg, R3, R5 and Rg 
each represents methyl or ethyl with the provisos that: 

(1 ) at least three of R2, R3, R5 and Rg represent me- 
thyl; and 

(2) when each of R2, Ra, R5 and Rg is methyl, then 
R4 is methyl 

and uses thereof in augmenting or enhancing the aroma 
of perfume compositions, colognes and perfumed arti- 
cles including but not limited no perfumed polymers, sol- 
id or liquid anionic, catk)nic, nonbnic or zwitterionic de- 



FIG. I 



GIC PROFILE FOR EXAMPLE I. 
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